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ABSTRACT: 

PROBLEM TO BE SOLVED: To obtain an air conditioner having a 
refrigerant 

circulation circuit including a variable capacity compressor in which 
a high 

cooling efficiency can be sustained while ensuring oil return to a 
compressor 

even when the flow rate of refrigerant decreases in correspondence 
with low 
cooling load. 



SOLUTION: The refrigerant circulation circuit of an air 
conditioner 

comprises a condenser 31, an expansion valve 32, an evaporator 33, 
and a 

variable capacity compressor CM- wherein the expansion valve 32 is a 
normal 

charge system expansion valve. A control valve CV regulates the 
inner pressure 
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Pc of a crank chamber 5 based on the differential Pressure 
ΔP (t) between 

two Pressure monitoring points PI, P2 set in the refrigerant 
circulation 

circuit and conduction control through a controller 70 thus 
controlling the 

delivery capacity of the compressor CM and the flow rate of 

refrigerant in the 

refrigerant circulation circuit. 
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M5 4tt!SE14 8^«rtrifi](cz^t. 388E34 8* 
PlETJl (H1E7J1) 5 5kP2E7Jl (S2E7J 
1) 5 6kfc|KH-t4. 'arS6M5 4{±PlE7Jl5 5k 
P 2E7^15 6 k<?ffl<7>Rhm£<r)®.% i&KT. % 
30 43. -5111)^5 4 (7)«lE3£Kffi«& S A ttht. *<?M 

mnsk\mmm 7x\tiH h?L4 9c7)pg®nsB 

«tOt>^C#V% (SB<SA) . P 1E7J1551*, *\ 
■v7'4 5 atm§n/c P 1 h 5 5 a ZttflS 1 Og? 
EiiSS3 7 J^LtlSW^SMP 1 /cattail 
2 2k^3i3i-Tl». itLU. P2E7Jl5 6(i. ^IU7 
A»7 s Jy?<n±.*mz&4 5 bCcjgj&3il£P 2^-h 

5 6 a.mfm2<^wsMms^LXT^.mcr>s.-nm 

m&P 2 k ^D^jlffl-f 4 . BP*j P 1 E7J! 5 5 fclitt SJ 
EPdMETjPdHk LXi&frtl. P2E7Jl56tC<i 
40 IS^+«0E7JSa^ P 2 <0E}J P d L jWHjWVC V » 
!> . ttt . ■5111)12 5 4 <7)±ffi&t>'T®li-Hl-mE7J P 
dH. P'dL{Cfl|Six4«ff|filk^rft. P2E7J15 6 

mzmmu y h*>»e5K*94 i w^ts^muTtj 

0 , -eoHES^4 1 cOitlffiffilcti^Sda 5 4 
$flTWS. S!t=P2E7Jl5 6t(±. mW**57tf 
SiMiZhX^h. ^w»N'^5 7ti. «Iil)M54^P 
1 ETJl 5 5 t|6j(tT #^1"4. 
[0029] mmftvyu/J KS&6 0(i, ^«R©tt 
<7JlR§(SI6 1 SrHHiTV^. IRS(SI6 1 0±S!tc{i:(l^ 
50 ifc&6 2#ttte$*i. d<otte^fcJ:>)iRS«6lrtfc:li 
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1 1 

K£63#KHSftXU*. VlsSJ FS6 3 
fcUi. 77>xt k LT<O^I6^D6 4 jWdTfflC&n 
^TffitKSSiiTi-^. S£ft&6 2*>«M;4c«*b*|fii 
mifibtH HfL6 5#»«S*u KfL6 5rt 

fctt. ^®>n<y h'C7)*M Fo -y Ftt4 4 «<Nft|fl](C&l!l 
TOfifclMSflT^*. K?l6 5£>flMBDk 

WEXr-f Fo -y K&4 4 k OlQfcliiSralKfllie 8 #H 
mtixm. ^Wltfa6 8S-^tT#M4 6i:VUy 

3Wi#^4 6t|5]tD±aiffiPcl^^C-C^I.. 7W 10 
4 Kg 6 3»i^D-y H4 0<OSiBS^JR8fll«Ttfc 
£ .. HA F n -y H»4 4 4>T«MKi, V 4 FS 6 3 
ftfcifc -5 T*TlWfcfr 6 4 <0+'6tcSiS§ it^TLCK-^^ 

«J»ft&64fcflsllQ-y F4 0 kii-ftk&^T.±T$) 
tl>. 

I 0 0 3 0 ] IB@Rfr6 2 k *HMfcC»6 4 k OWcttR 

4>6 4 2^4>Wfl§lU*fofc#ffl IXSJ 

Kfftfr 6 4 K/ft8n y H4 0 iTJjizii^th . X. 20 
ILa'4-6 6f)A*;fj f 2fi*g®VN'*5 7W<^ f 1 

4AWfff«n^ F4 OfcftTf&ffiB Jt* 

jafc&6 2'avBriwfec»6 4<?)«fflk:«. i*ifeft't^ 
7(cu«ww7 o<om^t:a-^*«»ia»7 i*&b 

»flHhWJH*S*u a 4*6 714, **>*a*IMIfcJ5* 

IF 1 =P d H • S A-P d L (SA- 

fltfr, iP»a <y H -f F n «y K« 4 4 ( 4 3 & 30 

tm±A » <*>*aHwwj f a^ja-r * . x. la 6 

Sr#B3LT. #ftS54 3. *M Fo-yKgff4 4&VBrS6 

ft* 6 A^^m^mthmmmtLx^m- 

it. *1 t #*^4 3CO±»i. iiaiS4 7<7)^ffi 

x-yxmmtmB^tizmhti, mimm 

mm-, sb-sc) K<i?7y?EPc#TiS]2fcfii 
JBU fffl&Mllffitt (BBS: SD-SB) tcfiqiSiBEP^ 

E F 2 = F — f 2-Pc (SB-SC) 



(7) ^2 00 1 -1 33053 

1 2 

* IK** $ <?)WS&1 F . * LT , ^mem 

FKio-C^lbft'De 4M£#c*6 2tC|6]A>o-Ci£3l 
Sft-fFffto-y F4.0**JJW*. :M ;U6 7^\<7)ji 

r -f JtD t £ : afiSWtS-fr if a-r -f •WPWV^'C 

H#CVO«BB±. Ta-7MJtDt£/h$<1-|>i:# 

BME*«*#<=S:»). 7^-T-ftfcDt£;*;#<-t&k# 
H*#'Jv&<$:*«l*l«c**. 

[0031] (mmcnma^rRxmmzmt *># 

*> ffl9t#CV«fflSll A*iM#«afe4*flc*4 3 
£#trt£l&Q-yF4 0^KB&MKJ:^T&i*&. ff» 
o -y F4 0«0#gSt#ffl-ri,a/?o^*|g^Wt#^ 
I. £ k -C, i««0«W«»f^fefH»1«t3&«fl k & 
ft. 

[0032] ftfjo -y Ftf)fflEEg*«4 1 <0±*BS*C 

a, wffirt*5 7<7)±mimjif ltzjt-iXtmzti 

ft . ffi U "TillS 5 4 W±ffi<0§Efflm<2 SAX'foh 
i)K ^iSM5 4<OTffl(OSff»8{i (SA-SB) rj> 
S. HE€#SI54 l«T*iS (SEffiSt: SB- 
sc)Wi fyyfmPcizz&i.ftZWEjitfftm 

?&. TmzxfoziEiifot txms.^?m4 1 tfjffl 

t^.^T^ZFl^Sa-Tit. ZFlJJ^Wgcl^ 

[0033] 
[Ifcl] 

SB) - f 1-Pc (SB-SC) 

VUy-f Fg6 3^^S^TV^I.D±alffPd(2, hju 
«4>6 4«±TBrC<0E*ffia^#fitfUfs Xf-f HIS 
•y FS? 4 4 <7)«(lil3<E0rMS S D (Cffi ft ffi^T' t -5 T 
X?W Fa-y FgB44Sr±(6]g=tcffLTV^. IfiZUfn 
ZlEKfok lX#ft®4 Fn>y FS54 4tC# 

ffl-T^^Tc7)^ZF2i&Ba-r.|»k. ZF2(i»:c7)|fc2 

[0034] 
[&2] 

-P d (SD-SB) +P d • SD 



= F- f 2-P c (SB-SC) +Pd • SB 



±ER25«:»S-tSjffllT\ -Pd-SDk, + Pd 
• SDkAW^itTPd ■ SBJIO**^^. 
0 £ (OltKiigJi . m 5 RI>'I2 6 OJU F D -y F U 4 4 
(#f*:gi54 3$r#tr) OiTSlctfUfiUToSttiiiEP 
d<7)^SS$r. SSPdW h'o-y HSP4 4«-B (T 

§tc, ##:gP4 3 **tt^-f Fo.yH^4 40B±aiEP 
dt^t&W5*Sl±Sa*''SD- (SD-SB) =SB* 



* k ^ST-§ h Z. k SrSW LT . oi 0 P±ttiE Pd(; 
B8-ri>RR9, Fo.y Fa54 4coW^SEasmfi, ii 
A Fd -y Hg?4 4<?)fiil3cBrBS[S D(=**^f>-rjia 
S84 7<0PM8SBt-grf5. £«i3fc:*i»HW 
TJi, n«y F«<o»#f«ll«tH«<off**«^fflL-Cv^ 

ffffl-f S t, Ok (S5t L T#«Pf6 £ k SIMM** i o * 
50 SWIWWfffiiiSl^fc^t, fOE^trai-6 r^- 
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2001-1 33053 



1 3 



1 4 



[ 0 0 3 5 ] §T , flsftn -y h'4 0(iHffg7$gP4 1 k 
il4 HD-y h'gP4 4 t £3I$S&4 2T-jSti!iLT$:*-f* 

arc* ^wEBtis f i =zf 2<n-n^m^m 

(PdH-PdL) SA-Pd • SB 

fVO^I>*>4>, Pd = PdHT'fci>. £0>Wffi£_bER 

(PdH-PdL) SA- (PdH- 

[0038] 
[&5] 

PdH-PdL= (F+f 1-f 2) / (SA-SB) 
&55$?)£jZitC:fcVvC, f 1, f2, SA. SBti^M 

o . ««ft»* f -i /i^6 7 wwiimmzm 

PJg|@ffl«6f^)gi^BMt=5r5Z^igilfEAP ( t ) = 
PdH-PdLOlSSffl <H|J*>f&£ilffTPD) 3 20 

«rfl&5rissiaBp!rsffl<oa«#-c**. Rsawfraw) 

( F + f 1 - f 2 ) IW»#C V 

iz&vhmm&fcttm. vvja h»6.o. $® 

A* 5 7&tfRLA*6 6fcJ: OflUSSfl*. »2fc, 
##D>y H4 0OE{BSr«jrt4^9WflS* (&55S) 
4HcJi , ZiSIBfflE (PdH-PdL) Hlftn&Ji'*? 
*-9 (WitfPc^Pdfc^tr*) a%2fvf s fl!-> 30 
T^5^EPc^ttasEPd<^ft«ttttf»6n v H4 

mnez^nnEA p ( t ) t » w&mj) FRW^a 

f . l , f 2 k yx^tcS^^Tfl!ltc# 

[00 3 9] 3<o«k-5=0r»f^»ttS:«T6lM«*fcJ:*t 

•5. 4"f, 3 4/U6 7^7>iBiE#$:<r^£ (Dt = 0 40 

NO liH 5 tSjVraTttffiacESS ft* . 

£ . ftiSn -y K<0*flc»4 3 *«*«5 3 *»feJM>H/iT 

tf» £ fc±fo&«*»frtMjFjf/KU\**6 6<r> 

OCJ: oTAAffiSfufc-hflfcfttMJ ( F- f 2 ) tf, 
M»/<*5 7*>±|fl|&ttfWj f 1 (Cfc-j-OSSSfifcZ. 
*(S)Hff (PdH-PdL) T|6| £ ff BE 7) IZtt* 50 



* sat- fc&Mffl^ p c < s b - s c ) mam 

[0036] 
[S3] 

+PdL-SB=F+fl-f2 

[0037] 
[R4] 

•PdL) SB=F+f 1-f 2 

5 <mm.-9 yy?KP cvmrn 

til . o 4 0 SiJt*P#0#8!g£S!ltTJl- « fc ^5 ^ k \±1 
5^ffiPc$WW4itfcH*MSrA,J5rv\ « 

«BW«*F(=i6tfctta8ffiT p D-cfHB-r* Sam 
sssfks^ift^iaETPD^aasssT'&ifctt, ffi® 
[0040] ( s^jffli^mRt/^istHwoiis ) 0 1 

XtfH 5 \,zm-t J: 3 . Jtf!ffl£i^&ttf$£39£ao 
$'W^^W]| ) $lj^a7 0&(li.TV^. $l]ffllSS7 
OJiCPU, ROM, RAMRVl/O-f y?-7i'( 

/0<oaj*«HFfcU4«»lllj8J7l36(%«Sii s I/O<0 

itDtSri®s:L. »0S§7ifci«L'ec7)T J .-r-flt: 

&tt>tlfi:TJL-T< JtD t<0|gl!)tl^§rSlJ»#<03^ 
^6 7fcas*-t6. 3>f^6 7JcSltt§<i6KSMi^) 

[004 1] WHHRttftl¥S7 2(i^S^i y^a«rfl 

ixa, mm. k/cxa -xf- (si 

Hj^ftfrtsareiBWO N/O F F X4 v -f- ) . £g 
r*iaSTe (t) ttttft-TiJtftiOiafi-feyt, «sn 

SS«0»4 L<^I&8&KTe (set) Srlft^f 
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xmmx'tt. wsp#5o. sunns 

[00 4 2] mz. 07&tf[28OO7n— f-r-t-£# 
ittT«8SSB7 0K:J:*iWa»#^)TJt-r ■ 

-Us yM m$*9-Y^A -y*> tfONZti 

h t s ««spsss7 o zmzmwsmmskt 

l. UWm.1 Oit. 07c7)Xf '/rs 7 1 <iar*fc 10 
TS7 1 j flSO*rv7°t>trF|5J«) fcfcWt 

[00 4 3] S7 2T14. A/C>U -yf-*«ON$<lS 
4TK*-f yf-COON/OF Fimtf&nZtlZ>. A/ 
CX^ -yf-tfON^ft&k. Ml^B^J^-f-y 

( S 7 3 ) Ajttf . S 7 3-C«. 

£k*\ &v*SUllttaJ:3&H^Ai3tt ('>&<£ 
^ftlW^t- ^l«fW8tttt#«7 2*»4>ii«Sti.* 

[ 0 0 4 4 ] S 7 3 PlJgtf Y E S , O^S^iKg* 

( s 7 4 ) £ff a . zcoimmimmtt. mta. x 

D t Sr-fe'DXti-ecO^r^rt^/hfflD t (m i n ) (c 

( p d h - p d l ) ^-r$o»#c v tmxrng. 
t&o, ^7y^iEPc*>'BnM(cs^-7T^^*« 

<fcD. xyyyEcoft<Wg$$*i. xy^' 40 

mmmwrnizm^rn'omizt^mb^i. 
MeOT a t x'\mm%&<Dftmmmmnzziih 

[004 5] ^n^m^-^yx-co^mmsco^-tjx 
msizit. mmim%vmot k 

*±, Tu?yj±mz\mimw&i>-*v(^w%%i<z 
m i%\mmz&ti-ftzvmiimL. & t z 50 



1$B82 0 0 1 - 1 33053 
1 6 

wtjrcs hwmm-. s 7 3 n otfKtet 
07 ^ 4 y^-f-yx-wsftatta^m/w-f- 

y R F 8?*>HS£I5T S 7 2 WWW"* . 
[0 04 6]|18<9il$$Wl/-f-yRF8li. jfflffil 

4 SrflifcHWfTtt. £EA P(t)=PdH-Pd 

L<n%MzttteLt:#m&mmimmxteftmm 
?6S3 3T<?>mffi#mzhbitTmwmmmE.T 

PD5: 1) 7;W* AT(giE1- £ -I fc » 0 fx-r 4 

ttD t &mmzmiEm3.tzz tx-hh. 
[oo47] t-?vmimi of*, s 8 1 izawx. is 

g-t^OifcJiliagTe ( t ) *«JB0ERse»K:J:&Rje 
jSSTe (set)i iJ^T'fe&^J&^^J^rS. S 

8 1 ¥IJ£#N 0(0^. S 8 2 1 ti\ *xmitoiim&.T 

e ( t ) *«SJgTe (set) J: O'hT'ftS*^* 1 
S:WJ&t4. S82¥(£«>NO<0«^fc«. ttajfflfiET 
e (t)#Sj£ffljrre (set) KUBcU-CV^ik 

COSH. W^DtSaWfcBSlifro. 
[0048] S 8 1 JpIS* 1 Y E S (7)^^ s «Srttt#< 

ftmnffitfjzz^t^mztiz,. z<otz#>. S8 3tcfe 
^xmmmm7 oafa-f -< itD t ^^gA D^'tt 

8*S * 6 . fiK*«)«f iEfi ( D t + AD ) tcKi&fl^ 

®j] f t hzt x%m^m.m±T p d t, ^ 

Ttf^rTi). t&t. ^^-C'^IISAP (t) T(i 
±T#^7J^Si* J @ii=3:v^tf>. ^ifto-y H4 0*<± 

7^ f 2 ?>mmtf±.m s «wwt»* F^tgjn^srffim 

tSM3iS82 8^Jg) *^F»J!?U fvyfEPctf 

(t) i>mmizfafrotti t x'b&. E^sm^ 

P 1 . P 2RS10MEA P ( t ) \±m\lit !>. I^EA P 

[0049] flfcfr. S 8 E SW*i^r. 

li«<^ft^*v^$v^^ ; ^^ffl$i^5. ^w/cft. S8 
4 tCfcV^T$Jill^S7 Oti-fi— r -f itD t 5rmfi[fiA 

Dtstm-mti. mztcoimm < d t - a d ) tgg 
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17 18 

o<nim}jFW%*®£izbzwm-n®Mm&TP axwhwrn u±, <giE£ix*:f a-f -fjtDt^gg 

( t ) xn±Ttt%J]?>mat>Wx%^t:lt>, ft®n-y ' [0 0.5 3 J Srfc; 19(0/5711 fa-f ■< JtD.t 

H4O*<Ti)U-CMtA^6 6cO^tj)i60. a'*6 6 • (Rl/^Vf^^®) t, &D t Tg&WtCfl 

<r)Tfa%tt#f) f 2^M^^'±(Sj^c7)TO ! t^ SISfUZjiifailEA P ( t ) XiiffctHETP Db<0 

F<7)#ik&43i)Hm.d&>Ztl&. TliVvn^A< s HH£liD t i A P (t) fc#-*J- 

y7EPc*<ti±^[fi]i:^0. ?7>?EPctv'jy -x-fJtcOg/hfiDt (mi n)RV%±mDt (ma 

1 2*^^^ri«itf^!jL. JEm^tf04mtiP±£B^S 'hffiA Pm i n&tfft7cffiA P m a x h-mmz$& 

ifim^LnMh^^mi-^H^mh. Emm s. 

oai&m&tfmrfixlf. Mm 3 3 T'<0fMif}g7J i><E [0054 ] *#-Cti /n-f^ Jt^S^JilD t ( m 

t OffiJTTe ( t ) tliJDiS|6]trfi]*^ ti-f r** . in) ?)fc*»>;frK1#|&a<*)i>. O jfrtBD t (m i 

Xs E^ism^p 1 . p 2H0HEA p ( t ) li^-r n ) *z£iaiiE«&*jiA Pm i n<2 s /- 

£. SEA P ( t ) tfMiWxlf, 4-Slijt^S'J»#^ ?/i^*->^r£*>»5#r3 2fc J^TJfffcBrJ&oiiJft 

mmm^ummwrny < - rvw**«»< . &sHZfit:ziitcimx'M5ffi3 3a^maj*#x 

[00 50] mr£S8 3&U r /XI±S8 4T'Or^-r K*JifcJtoT^Sit4Wt5H;l'tf>** f , ffifiHStii: 

-f jtD tcojijEisatiis ^ajisrre ( t ) aqs^ag ^x^m&mnm ljm * <t 

Te (set) i^filtUS^T't,, tWHr0i&£ 20 X&j&0£g8SfiCffiS LTH* . Jfcwtilfcf. Sfflii 

HET P D fcJKSHL L . fioM**wlI««7 < ^fflfi-f -r JtD t *^r»J3af «fi*JID t 

-i«^y^lcJ:ftlWBfWWr*BUBi»fca«->"ra (mi n) fcTm^fc^&vMiD. 3KWI3 3*»feE 

ST e ( t ) fcRJSMET e (set) WSfifcB* Stf JgftC Mfc|6j*»-3 #X#&<0ij£ftti, ffie«/MIEA P 

*£fc£ffl->fct>*)T*4. fflU*fWtt. S82, S mi nicttJEtaa/h^ttJ-Ilbi:**. -f^S 

8 3Xtts'84<0J!SI<!Dttfc. MW%W.7 0(i, <o*l /J>i«mJ:<3#*}^<aR9a%*IR') . RUM/UO 

tDtWUK&l^HfjEojfta*^ (S8 5-S88 [0055] (S&H) ^tBgffitifitffilT^J: -J* 

#M) . S&IMHUeifctfT'S*. 

[00 5 1] f4*%S«fleUB7 Oti. S 8 5 lzto\> O ^S^SM^OitiJP^ LT . <%mnm®8& 
X. ®JEZti£T*-T4ltD.ttf*cofr^'mco8 30 fcR^SiifeHo^jEE^KSjiSiPl. P2H«iaEJc* 

/JMID t (m i n ) ^TIUoTv^^^S-fJS-rs. -^JB818«tta}gfi£7 -f- h'A'-y ?$ijfll-r**a;£ 

s85«e*«Now«^. s86Kfcwc. jkes^ awr*-****:, ^sjMKBiKo o mmhwums 

Tx-TJ JtDt*^Ol^^|g^S^fflDt (ma 2 t LT/--7^f-^-x^OlgJ5il#SrfflV\7t. ^tl 

x) SriBiTV^jWRpfcWJgt*. S86¥'J£iNO ft. SP^l^jIK^tcfe^T. 3<^asa*»4> 

W^tcJi. fa-f < JtD t ttt*tt«TOMl*l£JK EitBSC M(cR£;|x& #xfc8tf>8£ft«:#fc. EM= 
£r>X^hZtlZ%lt^ f a— f i JtD 1 b^X^ML4Wmi*4)Uttt:WkT$hm&J2± 

[00 52] S 8 5fl5£#Y E S^, fg JEZtltzr 3 3coaiP<7)S^TSl/E^| P s ' ( = P e ) #ffiU*§ 

a— f -*JtDt3S»«*^)iip»irjai<oft/httXttTRttD ^rt>, ^g^^-f/^Lfl&^Lo-p. ^tiaja 

t (mi n) &TH*fcA. S8 7fcfc^T*J^S7 40 X'<r)<$m^\iZtiMtLX^(n^m\ZhhtfA 
0 -f itD t ZfomD t (min)« LT JBI^C MtcMtCl t -i» . tetc*^Jfe 

Kt*. fl&*. S8 6fJ^YES<7)^ JBSMCiiUr. ^D^f-+-5^*<0|»SS#«:fflV^* 

fa-f -f JtD t ^<0ltSBnS^«WcfKttJilRtt tfM:3&»-5fcfl!3tw>ffiWS|tt:lb^T^H3»*#fiv\ 

Dt (max) £j8£TO*fc*>, S88tfcV^TW» fl!r>T. JEffi^<Ot-f/^L 

Oti-etOf a-f ^JtDt?:S7<<iDt (ma «0fil»i:2:^cSA$-ii:I.C:hA^-#*. 

x) (cSeSt*.. S86. S8 7X{iS8 8C0j!!iiI££ [0056]O y-v;Uf -v-^^PSjyfSrfflO 

fcf&7)f a-f ^ JtD t(i. j&iUFSreRSSB (Dt (m "Oi*fc*&, ?S^<o?^K*«tS(CK$ii* i i:*^ 

in) gDtgDt (max) ) flKJEioTO* . ft < s >-U i a |*l^iS)ft^-jiAtE^§n*i: 

fc*«98W>S8 9T% ©Jffll^S7 0(itBMg|K7 1 tf i^WJS (MEiBI) (iiec 0t#=5:V^ *fUft, 4^1^ 
a-f -f JtDt(7)3Sgm^Sr^-t*. -e^SSJ^^SrS 50 EiS(c«J;-S.EIiJSOi5JAtt(£T5rR&±r^^. 
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[ 0 0 5 7 ] o ttifiOKBITUu fi t <f Jt^fi/h (l^«llHWfciEaLfcJ^fiffiWSS) : 151218 

fDt (mi n) £^/l-PDfi^ffi«fc^lKj5*>4> *B4ti3V»T, ffi£$Ji&lff¥gtti. MElfcEGItta 

(minis, -3* Qwt4UM&*tzmiwrt&M. tmmm&ffrmi* mftfe&tttm&mz, 
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